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FOREWORD 

The purpose of t h i s  document i s  t o  desc r ibe  t h e  s e r v i c e  propuls ion 

Four cases  a r e  considered wi th  
system (SPS) AV requirements assoc ia ted  wi th  several poss ib l e  t r a n s e a r t h  
f l i g h t  times f o r  Apollo 10 (Mission F ) .  
t h e  fol lowing f l i g h t  t i m e  ranges.  

a. Case 1 - 34 hours t o  55 hours 

b .  Case 2 - 59 hours t o  79 hours 

c .  Case 3 - 83 hours t o  104 hours 

d. Case 4 - 107 hours t o  128 hours 

For a l l  cases  considered,  t h e  r e t u r n  i s  t o  t h e  P a c i f i c  a t  1.65' W 
longi tude ;  t he re fo re ,  t h e  f l i g h t  t imes d i f f e r  by approximately 1 day from 
case  t o  case .  
%lay 18 i s  61.5 hours .  Data fo r  a l l  o the r  days were computed w i t h ' a  
51.5-hour I90 t i m e  which has s ince been increased  t o  53.5 hours f o r  a l l  
days except June 17 .  The LPO t i m e  for launch on June 17 has beee in-  
creased t o  61.5 hours .  
and f o r  June 17 and June 19 do not r e f l e c t  t h e  r ecen t  changes i n  LPO 
o r i e n t a t i o n  f o r  t h e s e  launch da tes .  

The luna r  parking o r b i t  (LPO) s t a y  time f o r  launch on 

The t r ansea r th  t r a j e c t o r i e s  f o r  May 18 and May 20 

The inc rease  i n  LPO t i m e  (51.5 h r  t o  53.5 h r )  w i l l  decrease t h e  
t r a n s e a r t h  f l i g h t  t i m e s  f o r  these  days by approximately 2 hours .  
e f f e c t  of t h i s  change on t h e  AV requirements and AV r e se rves  can be 
approximated from f i g u r e  3. 

The 

Each p l o t  f o r  each day has t h e  nominal t r a n s e a r t h  f l i g h t  t i m e  range 
for t h a t  day noted;  t h e  sho r t e s t  f l i g h t  t i m e  i s  f o r  a launch on a 108' 
launch azimuth, second i n j e c t i o n  oppor tuni ty ,  and t h e  longes t  f l i g h t  t ime 
i s  f o r  a launch on a 72' launch azimuth, f irst  i n j e c t i o n  oppor tuni ty .  
The curves for t h e  nominal f l i g h t  times are l abe led .  The 1-, 2-, and 
3-day longer  f l i g h t  t i m e  curves are laheled. P+li P+2, icd P+3, respec-  
t i v e l y .  The 1-day ear l ier  f l i g h t  t i m e  curves are l abe led  P-1. These 
data are i n  t h e  format requested by t h e  F l i g h t  Control Divis ion.  

The SPS AV r e se rves  assoc ia ted  wi th  t h e  cases  considered a r e  presented  
i n  f i g u r e  1. The t h r e e  major SPS burns are t h e  f i r s t  l una r  o r b i t  inser -  
t i o n  maneuver ( L O I - l ) ,  t h e  c i r c u l a r i z a t i o n  maneuver (LOI-2), and t h e  

iii 
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t r a n s e a r t h  i n j e c t i o n  maneuver ( T E I ) .  
midcourse AV of 120  f p s .  The LM rescue  AV i s  not  included.  During 
t r a n s e a r t h  coas t ,  700 pounds of SPS p rope l l an t  i s  deducted t o  a l low f o r  
d i spe r s ions  and o the r  u n c e r t a i n t i e s .  
computed by use of a conic s imula t ion .  The TEI AV's were b iased  t o  be 
cons i s t en t  with i n t e g r a t e d  s imula t ions .  The b i a ses  were determined by 
p l o t t i n g  t h e  d i f f e rences  between conic and i n t e g r a t e d  T E I  AV's versus 
t r a n s e a r t h  f l i g h t  times from previous launch windows. 

Allowance i s  made f o r  a t r a n s l u n a r  

F l i g h t  t imes and TEI  AV's were 

The SPS AV r equ i r ed  above nominal f o r  t h e  d i f f e r e n t  cases  i s  presented  
The nominal f l i g h t  t i m e  missions a r e  ind ica t ed  by t h e  i n  f i g u r e  2 .  

0 f p s  l i n e s  on t h e  f i g u r e s .  
f l i g h t  t i m e  missions,  which i n d i c a t e s  t h e  AV savings a s soc ia t ed  wi th  
t h e s e  missions.  

The a d d i t i o n a l  AV i s  nega t ive  f o r  t h e  longer  

The approximate TEI  AV's r equ i r ed  as a func t ion  of f l i g h t  t i m e  f o r  
t h e  t o t a l  May and June launch windows are presented  i n  f i g u r e  3. 

. 

The nominal t r a n s e a r t h  f l i g h t  times and T E I  AV's generated are 
presented i n  table I.  

i v  
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